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GABA receptorWe report on a patient with Amanita pantherina poisoning who showed a burst suppression pattern on electro-
encephalography during a comatose state. The patient recovered without sequelae a week after ingestion. Burst
suppression pattern is deﬁned as alternating bursts and periods of electrical silence, and it is associated with co-
matose states of various causes. Themajor toxins contained inA. pantherina are ibotenic acid, an excitatory amino
acid at the glutamate receptors, and muscimol, an agonist of the gamma-aminobutyric acid receptors. Alteration
of the synaptic transmission in the central nervous system by these toxins may lead to a burst suppression
pattern.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Burst suppression pattern is a peculiar EEG signwhich is observed in
some special conditions: deep general anesthesia [1], cerebral hypoxia
[2], hypothermia [3], early infantile encephalopathy [4], baclofen over-
dose [5], and dengue encephalopathy [6]. The brain condition associated
with this EEG pattern is serious and irreversible in many causes, but it
may be reversible in cases resulting from anesthesia or drug intoxica-
tion. Amanita pantherina is a mushroom which is widespread in Asia,
on the North American continent, in Europe, and in some areas of the
southern hemisphere [7]. It contains ibotenic acid and muscimol [8,9].
We report on a patient with A. pantherina poisoning who developed a
comatose state associated with a burst suppression pattern on EEG
and recovered to a normal state after treatment.
2. Case report
A 68-year-old woman was transferred to our emergency room be-
cause of an acute comatose state (Glasgow Coma Scale, E1V1M2) and
vomiting. The blood pressure, pulse rate, body temperature, and oxygen
saturationwere 120/66mmHg, 45 beats/min, 35.6 °C, and 100%with an
oxygen supply of 6 L/min through a face mask. She showed Cheyne–
Stokes respiration. Her pupils were normal in size and reactive to, Aizawa Hospital, 2-5-1 Honjo,
.
. This is an open access article underlight. Spontaneous repetitive downward gaze was observed, and doll's
eye phenomenon was absent. Decorticate posture appeared intermit-
tently. Tendon reﬂexes were increased, associated with extensor
plantar responses. Routine laboratory tests, including blood glucose,
electrolytes, and ammonia, as well as cerebrospinal ﬂuid were unre-
markable. Brain CT showed no abnormality. Electroencephalogram
(EEG) recorded 4 h after admission showed a burst suppression pattern
(Fig. 1). There were no jerks associated with the bursts. It was disclosed
that the patient had eaten somepieces ofwildmushrooms grown in her
yard 3 h before admissionmistaken for edible ones, and the species was
identiﬁed from the remaining mushrooms as A. pantherina (Fig. 2).
We diagnosed her as havingA. pantherina poisoning and gave her a sup-
portive treatment with a relatively rapid supplement of ﬂuid infusion.
The patient gradually recovered from coma 18 h after mushroom inges-
tion. She became alert on Day 2 after ingestion, but showed depression
for the following few days; the follow-up EEG recorded 29 h after inges-
tion returned to normal activity. No hepatic or renal dysfunction ap-
peared. The patient was discharged without any residual deﬁcit a
week after ingestion.
3. Discussion
As the patient developed coma 3 h after ingestion of A. pantherina
without any other cause, she was diagnosed as having A. pantherina
poisoning, though a chromatographic assay of the poison was not
performed. Clinical symptoms of A. pantherina poisoning consist of a
dysfunction of the peripheral autonomic nerves, gastrointestinal tract,the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Burst suppression EEG recorded during a comatose state 7 h after mushroom digestion.
Fig. 2. The remaining mushroom, Amanita pantherina, which the patient ate before
admission.
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tion [7–9]. Amanita pantherina poisoning is less lethal compared with
poisoning by some other species of the Amanita genus, and patients suf-
fering from the poisoning usually recover without consequences. The
course of illness in our patientﬁts well with that of A. pantherina poison-
ing, but the severity of symptoms may vary depending on the amount
ingested and individual susceptibility to the toxins [7–9].
This is theﬁrst report on burst suppression pattern on EEG caused by
mushroom poisoning. Burst suppression pattern is a peculiar EEG sign
which is deﬁned as alternating bursts and periods of electrical silence
[10]. With regard to changes in the neuronal membrane underlying
this pattern, bursts are associated with phasic depolarization, and sup-
pression episodes are associatedwith an electrical silence in anesthetized
cats [10]. The synaptic mechanism of burst suppression EEG includes glu-
tamate and gamma-aminobutyric acid (GABA) transmission in the neo-
cortex [11]. Amanita pantherina contains several kinds of toxins, but the
major active toxins have been found to be ibotenic acid and muscimol,possibly together with their metabolites [12]. Ibotenic acid acts as an ex-
citatory amino acid at the glutamate receptors, and muscimol acts as an
agonist of the GABA receptors. It was observed that muscimol produced
burst suppression activity in a rat neocortical slice EEG preparation [13].
Both toxins cross the blood–brain barrier via an active transport system
[14]. Therefore, general administration of these two toxins may be
hypothesized to potentiate glutamate and GABA transmission in the
central nervous system, leading to burst suppression pattern on EEG.
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